Roles of protein kinase A (PKA) and PKC on corticotropin-releasing hormone (CRH)-induced elevation of cytosolic calcium from extra-and intra-cellular sources.
Corticotropin-releasing hormone (CRH) affects cytosolic calcium ion levels. The aim of the present work was to examine the role of protein kinase A (PKA)- and PKC-dependent signalling pathways in mediating the effect of CRH on calcium ion influx (from extra-cellular sources) and calcium ion mobilization (from intra-cellular stores). In this study, we employed a well-known model of neural crest-derived cells, the PC12 rat pheochromocytoma cell line. We found that CRH increased the concentration of cytosolic calcium ions in calcium-rich and in calcium-free media. In both conditions, an inhibitor of PKA phosphorylation abolished the effect of CRH. In contrast, the inhibitor of PKC phosphorylation blocked the effect of CRH only in calcium-free conditions. The phorbol ester PMA, activator of PKC, accelerated the steep of the curve of cytosolic calcium ion increase from intra-cellular stores. These data suggest that: (a) CRH induces calcium ion entrance into the cytoplasm from both extra-cellular sources (influx) and from intra-cellular stores (mobilization); (b) the PKA-dependent signalling pathway mediates both effects of CRH; and (c) the PKC-dependent signalling pathway mediates only the CRH-induced mobilization of calcium ions from intra-cellular stores. Thus, this is the first report demonstrating that distinct signalling pathways control the effects of CRH on calcium ion influx and on calcium ion mobilization from intra-cellular stores.